
MOTOR DRIVES FOR W-SERIES VARIACS* 
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Motor driv<»»s in a wide variety of 
spewls, suitable for servo work as well 
for remote positioning applications, are 
now offered for the recently announced 
Typks W5 and W2 N’ariacs. These 
^ drives, together with the several mcxlels 
and ganged assT*mblies previously an¬ 
nounced, make the W-series Variacs 


an extremely flexible and versatile 
product line. The completeness of the 
line is best illustrated by the “geneal¬ 
ogy” shown in Figure 1. Careful design 
planning and extensive protluction tool¬ 
ing make it pos,sible to assemble the 
many variations shown from a limiUnl 
number of stocked parbs and sul»- 
assemblies. The prices are con.s<»quently 
determineil on a prodmttion basis, 
rather than on the “special-order” 
basis that might ordinarily be expected. 

Mechanical Design 

An extremely simple and straight¬ 
forward (k^ign has lieen adopteti to 


' "Tyix* W5 ViiniM!'.|Li, Grnrrot Hadio ErptrurrunUr. 30. 
7: 1055; jip I-I I, 

*‘*More N#w C7«r«<rcii Nadiu Kjprrtm/'ntrr, 

3U. 12: May. 19.^0; pp 13-15. 


Figure 1. "Family lr*«" of W-model Varioc'* Autolronsformert. Type numbers are Formed by adding 
in sequence the appropriate letter and numeral combinations. For examples, see Figure 4. 
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provide motor drive. The gear reducer 
motor, with a suitable mounting plate, 
is ‘‘ganged^' to the unit to be driven, 
much as another Variac would be. The 
constru(!tion is .shown in Figure 2. 
r3rive is from the base end of the 
Variac, making passible a rigid mechan¬ 
ical a.s.sembly and minimizing in.sulation 
problems. Ball bearings are u.sed on all 
motor-driven Variacs. 

Gear coupling between motor shaft 
and \'ariac shaft was chosen for a 
number of reasons. 

1. The problem of alignment be¬ 
tween shafts is reduced as compared to 
a rigid direct coupling. 

2. The problem of phase shift in a 
flexible coupling is eliminated, simplify¬ 
ing the servo-drive prol)lem. 

3. With a choice of gear ratios several 
drive speeds can be provided from a 
given motor. 

Mounting slots in all motor plates 
permit proper motor location for the 
.selected gear and close adjustment of 
the gear and pinion mating. Motor 
leads are brought out to a terminal 
strip attached to the motor plate. 


Motor 

To make available a wide range of 
drive speeds, three different motor 
speeds will be stocked. Gear reducers 
assembled to the basic motors produce 
output .shaft rates of approximately one 
second, four seconds, and sixteen sec¬ 
onds per revolution. These speeds, in 
conjunction with the additional choice 
of reduction available in the coupling 
gears, provide \'ariac traverse rates of 
2, 4, 8, 10, 32, or 04 seconds, full scale. 

The two fastest drives (2 and 4 
seconds) are intended for servo opera¬ 
tion, as in the GR Type 1570-A Auto¬ 
matic Voltage Regulator. For .such ap¬ 
plications the motor chosen has low 
moment of inertia and high angular ac¬ 
celeration. The low’ angular momentum 
eliminates any need for limit switches, 
ordinarily used to de-energize the 
motor. A simple mechanical stop Is 
used, arranged so that stalled torques ^ 
are not transmitted to the Variac. 
Enough elastic deformation is provided 
by the V^ariac shaft to prevent impact 
damage to the gear train. Both motor 
and gear train will withstand .stalled 


Figure 2. View of a mofor driven Type W5 Variac. 
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Figure 3. View of cosed model of motor-driven 
Vorioc. Appearance is identical with that of a 
ganged model with cose. 


conditions indefinitely and will take, 
without damage, thousands of full- 
impact stops. Since, for servo-operation, 
it is assumed that the proper motor 
capacitor will he included in the servo 
amplifier, no (!apacitor is furnisheil. 

The same type of low’-inertia mo¬ 
tor is used also for the medium-speed 
drives (8 and 16 seconds), in whose ap¬ 
plications fast starting is not ordinarily 
essential, but fast stopping with mini¬ 


mum overshoot is desirable. V ith the 
motors selected, stopping is fast enough 
so that for most applications no dy¬ 
namic braking is required. 

This motor can \)e used for either 
servo or remote positioning applica¬ 
tions, and so a motor capacitor is fur¬ 
nished. Microswitches for limiting tra¬ 
verse are optional. 

The third motor, for 32- and 64- 
second traverse and remote-positioning 
applications, has a higher torque, ex¬ 
ceeding the capabilities of the mechani¬ 
cal stop, so that microswitches are 
mandatory. Motor capacitor is fur¬ 
nished. 

Table I .summarizes the mechanical 
speciheations for the three motors. 

Enclosures 

Motor-driven assemblies are avail¬ 
able open or completely enclosed. The 
structural similarity to a ganged V'ariac 
is extended to the method of enclosure. 
Neat, economical enclosure is pro¬ 
vided by making use of already avail¬ 
able ca.ses and methods. Figure 3 
shows a typical enclosed assembly. 



TABLE I 


STANDARD EXTERNAL GEARING 

ST.A.MMHD 

MOTOR 

A 

2:1 

4:1 1 





H 



2:1 

4:1 



C 





2:1 

4:1 

SEai.N DS KOR 320° 

i 

2 

1 **_ 

4 

8 

16 

32 

64 

OUiXCK-INCHE.S TORQFK 

30 

00 

1 120 

240 

240 

480 

V.ARI.\C 

2 

X 

.V 

xo 

xo 

xo 

xo 

\V —or .\l - • .Model 

115 or 230 volt« 

2CJ2 

X 

X 

xo 

xo 

xo 

xo 

208 


X 

xo 

xo 

xo 

xo 


5 

X 

X 

xo 

xo 

xo 

xo 


5G2 


X 

xo 

xo 

xo 

xo 


503 

■ i 

1 

xo 

xo 

xo 

xo 

STOP 

.MECHANICAL 

OPTION.AL 

MICROSWITCH 

CAP.ACTrOR 

.NO 

YES ~ 

YES ) 


% S«Tro oppUcatiuns only xo Killirr aerro or remote positioninK ♦ 60-cycle motor. 400-cycIe Variac 
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Although the many possible ass^Mii- 
blies and variations as shown in P'igure 
1 are not stocked asscml)led for imme¬ 
diate shipment, inventory will l)e car¬ 
ried of basic ball-l>earing V’ariacs, lus 
well as motor drive, micro-switch as¬ 
sembly and enclosure parts. Under nor¬ 
mal conditions, therefore, any of the 
combinations shown can be shipptnl, in 
nnxlerate ijuantities, within a few weeks 
of order. 


r 


■BmIc Varlac typ? 

230 roltM ^ 

3 -gang ccaeinbly ^ 

Motor Htrlvcn with boll bcoxUiga 

16 oecond* for nominal 32(f traverao 

Motor capacitor 

Mlcroawltchei 

Case furnished 


WS H G3 D 16 C K M 



Baolc Varlac CIS volts) 
Ball bearlfwo 
Cased 


W2 BBM 


Figure 4. Two oxomplot of how Vorioc typo num> 
bars oro formed. 


SPECIFICATIONS 


Motor: 2-pbatse, 1J5 voltfi, 00 cycles 
Winding Impodonco; at 00c, 1300 4- j22U0 ohms, 
eiich wiinlinx: d-e reristancc, 575 ohms, mch 
i^indinR. 

Copocltor: 0.8 to 0.9 pf, fiil-tillod, 300 v wkg. 
Normal speod, rotor: 1350 riifll 


Momont of Inortio, rotor: 0.1 OUnce>in.* 

Stollod rotor torque: 2 OUIlce-inckes 
Theoretical acceleration: TliSO rudiaus/tiec.* 

Vorioc Moment of 

inertia: l'>TH» W2. 0.95 oUfice-ili.* 

Type \V5, 3.0S oiincc-in.* 


PRICES 


liefer to Table I for available miKleU 
Refer to Figure 3 for typo nuinlx»ring system 


Variac or Vorioc Assembly 
with boll bearings 

Price 

W2 


$18.50 

W2G2 

BB* 

39.00 

W2G3 

BB* 

57.00 

W5 

BB* 

23.00 

W5G2 

BB* 

49.00 

W5G3 

BB^ 

71.00 

W5H 

BB’^ 

25.00 

W5HG2 

BB* 

53.00 

W5HG3 

BB* 

77.00 


MOTOR-DRIVEN ATTACHMENTS 

Unit Price 


Motor Drive Only (D) $75.00i 

('apacitor (C) n/c 

Microswilches (K) 7.00 

Case (M) 8.00 


• Motor-driven Variars rieiNl not include the 
HR desi^iation in the l.vpe number, since all 
inotor-<lnven models an* equippinj with ball 
tx’arings. 

t In lot« of 5 or more. For c{uantitieH less tliun 
5, an additional set-up charge of fO.OO is atlded 
and is prorated over the quantity ordereil. 


NATIONAL ELECTRONICS CONFERENCE 

Hotel Sherman Chicago 

October 1-3, 1956 

Visit the General Radio exhibit in booths 142 and 143 to see the latest in electronic 
test equipment. The motor-driven Variacs^ and the X-Y dial drives described in 
this issue will be on display, os will the new Type 1230-A D-C Amplifier and Elec* 
trometer, the Type 1605-A Impedance Comparator, the Type 1213-C Time/ 
Frequency Calibrator, the Type 1391-A Pulse, Sweep and Time-Delay Generator, 
and other important new instruments. 
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SYNCHRONOUS DIAL DRIVES FOR 
AUTOMATIC X-Y PLOTTING 


Automatic sweeping techiii(|ue.s con¬ 
tinue to increase in importance in elec¬ 
tronic measurement systenis. 'Fhe im¬ 
proved reliability of dtita and the con¬ 
servation of man-hours, together with 
the design of new recorders aiul sweep¬ 
ing devices, liave stimulated greater use 
of this test metluMl. Ih»si(‘ally, the inde¬ 
pendent variable, whether it be fre¬ 
quency, voltage or other <|uantity, is 
v'arietl at a controlled rate over a fixed 
range while the output characteristic of 
the device nnd(‘r test is observtrd or 
recorded. In particular, the mciisure- 
ment of the frecpiency response of a 
device or system lends itself n*adily to 
this technique. 

The output amplitude as a function 
of frequency can Ik* displayed on a 
cathcMie-ray oscillos<‘ope by use of the 
methods previously described for Clen- 
eral Hadio’sTvPK 175()-A Swe<*p Drive’ 
and Tyck 1K)S-IM and P2 Synchronous 
Dial Drives.* When permanent and 
more precise recordings of the data are 
requireil, however, tlie use of a two axis 
plotter is desirable. A d-c voltage pro¬ 
portional to the inde|>endent variable is 
fed in to drive the X axis, whih* the 
output characteristic as a d-c signal is 
used to (hive the V axis of tlu* recording 
|)en. For niost plots a single trace is 
sufficient, and it is desirable to use 
.sw(H*ping rates considerably slower than 
those used in C’ltO pres<Mitation. .V 
synchronous sw(*eping rate is not al¬ 
ways required but is often vahnibh* be- 

> Eduanl Knrpliui. "A New SyaU-ni for Aiitoinotir Dat* 
Di«l>Uy". fJriurai Hadio ft’x/irnWn/rr,II, \|iril. 

•II. C’. Littlojoho, “ Mulur for Crt-t-biun 

and Owillator*," Grnrmi Hmito Ex- 

prrimrnlrr, 29. 11. Novenil>«»r, IW.VI. 


Figurft 1. Vi«w of the Type 908-RM4 X-Y Dial 
Drive inslolled on a Type 1208-B Unit Otciliotor. 


cause it furnish(*s a standard, ivpro- 
ducible, common time bjise. 

The new General Radio X-V Dial 
Drives are designed to sweep standard 
GR 4-inch (Type 1)07-W.A) and G-inch 
(Type OOS-VV'Ai Clear Driven ITeci.sion 
Dials for front-of-panel mounting, 'fhe 
*l-inch nuKiel is sliown in Figure 1 and 
the 6-inch model in Figure 6. The syn¬ 
chronous motor in the drive rotates 
the dial at a uniform rate which, in I urn, 
rotates a potentiometer providing an 
output voltage proportional to the dial 
position. 'Ihe motor can be switched ofT 
and di.sengagiKl from the dial to permit 
manual operation of the instrument by 
means of a knob mount(‘d on the poten¬ 
tiometer .shaft. Ihe potentiometer re¬ 
mains engaged with the dial r<*gardle.<s 
of the mcthiHl of operation, thus facili¬ 
tating adjn.stnients of zero position 
b(*fore the recording is made. 

These drives are readily mounted in 
place of the existing manual gear drive 
on the GR oscillators li.st(‘d on the next 
pag(». 

The drives may Ik» used with other 
ecpiipment when the Type 907-W.\ or 
Type 9t)S-W.\ Dial is instalh*d.* 

».S«H Intrat (icnuriil Hadio Cataluit. 
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Figur* 2. Assem¬ 
bly of oquipmonf 
for plotting fre¬ 
quency charac¬ 
teristic of a Type 
874.F18S Rejec¬ 
tion Filter. The 
Type 1215-A Unit 
Oscillator is driv¬ 
en by the Type 
908-R96X-Y Dial 
Drive; oscillator 
amplitude is held 
constant by the 
Type 1263-A 
Amplitude-Regu¬ 
lating Power Sup¬ 
ply. The recorder 
is a Voriplotter, 
Model 1100-A, 
manufactured by 
Electronic Associ¬ 
ates. 


Type No. 


Frequency Hanyc 

l.ttM-H 

Bent Frequency 

20-10,(XH) cycles 


.\ij<lio Generator 


•I21(>-H 

Pnit Oscillator 

20-.5<X),(KX) cycles 

121 Mt 

Unit Oscillator 

0.5-50 Me 

1215-H 

Tnit < iM'illator 

50-250 Me 

•1208-B 

Unit Oftcillalor 

65-500 .Me 

•I2(W-B 

Unit Oscillator 

250-920 Me 

1218-A 

Unit Osf'illator 

900-2000 Me 


(• Inetnimmu merkcd reiiuire the Type Drive 

while thfwie not marked miuire the Type 90S-R Drive.) 

The amplitude of the sif^nal from the 
oscillator must be held constant if the 
Hnal recording is to |je a direct indica¬ 
tion of i-elative response. The General 
Radio Typk 1263-A Amplitude Itegu- 
lating Power Supply, when used with 
the Twva 121 l-B, 1215-B, 1201)-B or 
1218-Tnit Oscillators, will provide a 
constant output voltage. The Type 
13()4-B Iieat-Fre<pieney Audio Genera¬ 
tor and 121()-B Ijiit R-C- Oscillator 


contain built-in, automatie-voltage- 
control circuits. .\ system response can, 
of course, be recordc‘d and compared 
with a recording of a varying input 
signal if it is impracticable to maintain 
a constant input signal. 

Fig. 2 shows a set-up in which the 
regulated output of a Type 1215-B 
oscillator is being swept over the range 
of 50 to 250 Me and fed into a Type 
874-F185 Low-Pass Filter. The recti¬ 
fied output from the filter and the dial 
position voltage are plotl(*d by an X-Y 
recorder with the results shown in Fig. 
4. Figure 3 is a block diagram of the 
system. It may Im.* of interest to note 
that one can prepare suitable calibrated 
coordinate paper on the recorder by 
first manually positioning the dial to a 
specific frequen(?y and then traversing 


Figuru 3. Block diagram for equlpmont shown in Figure 2. 
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Figur* 4. Plot ob¬ 
tained on rocordor 
for the meoturement 
shown in Figure 2 
and 3. Horizontal 
and vertical coor¬ 
dinates were drawn 
by recorder. 



tho poH ill the V diregion. After this 
pnM’CHlure has b(*eii completed for prin¬ 
cipal values of frequency, suitable 
values of the Y axis voltage are fed in 
and the ptMi traversed along the X axis. 
If this grid i.s drawn on tracing paper 
prints can lx* made to provide special¬ 
ized plotting paptc. 

The 'rvpE b^04-B Beat-Freciuency 
^ Audio (lenerator has l>een de.sign<Hl 
_ with a logarithmic dial, thus conven¬ 
iently permitting the luse of commer¬ 
cially available audio-frequency semi¬ 
log pap(*r. 'Phis feature is a great ml- 
vantage in amplitude freciuency tests on 
lines, amplifiers, loudspeakers, filters, 
equalizers, tran.sducers and other net¬ 
works. 

.\n interesting application of the 
sweep techni(|ue in the audio range is 
shown in Figure 7. While .some tape 


recorders record and play back at the 
.same time, the leakage of the bias signal 
lietween the two heads may influence 
the apparent output response level. To 
obtain the most relial)le results, the 
input signal should first be recorded and 
then playerl back on a suKstMjuent rerun, 
i^ince the osi'illator is lieing driven 
.synchronously, it is po.ssible to insert a 
frequency' marker on the original signal 
fed to the tape recorder, wliich can 
u.se<l to key the recorded sweep cif the 
o.scillator with the output .signal from 
the t4ipe recorder. 

'Fo provide greater versatility in the 
use of these dial drives, two speeds are 
otTereil in each of tin* two sizes. The 
higher-.speed models operate with a 
.self-reversing syindironous motor while 
the lower-spied models are driven by 
counterclockwisi* (iiu‘n*asing frequency 


Figur* S. VI*w of th* Type 1304-B B*tt-Fr*gu*ncy Audio Generator ond X-Y Dial Drive, with Moseley 
Model 60 Logarithmic Amplifier and Model 3 Autograph X-Y Recorder, arranged to measure th* audio 
network shown in th* foreground. Th* logorithmic amplifier, whose d-c output is proportional to the 
logarithm of the a-c input, permits the us* of on amplitude scale linear in db. 
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Figure 6. Close-up 
view of the Type 
908.R X-Y Dial Drive 
installed on the Type 
1304-B Beat-Fre¬ 
quency Audio Gen¬ 
erator. This generator 
is ideal for audio¬ 
frequency plotting, 
because it covers the 
entire audio range in 
a single sweep of 
the dial and its out¬ 
put voltage is con¬ 
stant to ^ 0.25 db. 


on CJli oscillators) motors. On tlicso 
lower-spmJ units, a friction clutch is 
supplitMl to prevtMit damage if the 
motor is permitted to nin after the dial 
has reached its stop. 

'J'o accommodate the wide range of 
d-c voltage ranges that may be desired 
from the position potentiometer, bind¬ 
ing posts are provided for the insertion 
of a selected d-c .supply. Binding posts 
are also available for the position signal. 
The direct-coupled, manual-drive knob 
can be used to (enter the potentiometer 
alunit any dial setting. 


These drives find many important 
applications in both laboratory de- 
velopnamt and production testing, he- 
cause they offer advantages of a rapid, 
reliable, .semi-automatic test uncom¬ 
plicated by the tedious task of reading, 
logging and plotting point by point 
values. It can produce an accurate 
graphic performance record that is eas¬ 
ily compared with aci^eptance stand¬ 
ards and one which (ian l)e reproduced 
for record files, certification reports and 
cu.stomer’s information. 

— G. A. Clk.mow 


+3- 



Figure 7. Graphic rec¬ 
ord of the frequency 
response of a tape 
recorder. The test volt¬ 
age source was the 
Beat-Frequency Audio 
Generator shown in 
Figure 6. The vertical 
line at 100 cycles is 
the frequency calibra¬ 
tion reference. 


FRCOUENCV IN CVCLXS PCR SCCONO 
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SPECIFICATIONS 


Pow«r Supply: Motor: 105-120 volt«, 50-00 
cycles, 3 wiitts. Potentiometer, see below. 
Oimentlent: 907-R, 4 (diameter) x (deep) 
inches. 

008-R, 5H (diamcU*r) x 3J4 (deep) 
inches. 


Wuight: 907-R, one i)ound. 11 ounces. 

908-11, two pouiKis. 

NoU: Data are for 60-cycle operation. .Multiply 
speeiis by ^ for 50-cycle ujieration. 


Type 

Pinion 
Dial Speed 

Dial 

Speed 

Rotation 

1 Center-tapped 
Potentiometer 
Resistance 

Max 

Potentiometer 

Current 

Reso¬ 

lution 

907.R18 

007 1 yi RPM 

ISVtnin 1 

CCW 

20 kU 

10 mu 

0.4“ 

907-R144 

907 ! 4 KPM 

144'’/min 

Self-reversing 

20 kSi 

10 mu 

0.4“ 

908-R12 

908 I '/i RPM 

12®/inin 

CCW 

50 kii 

10 ma 

0.2® 

908-R96 

908 4 RP.M 

06® min 

Self-reversing 

50kli 

10 mu 

0.2® 


Ti/pe 


Code Word Price 


907.R18 X-Y Dial Driva. EARLY 

907.RM4 X-Y Dial Driv*. EOrcE 

908-R12 X-Y Dial Driv*. I E(iItKT 

908-R96 X-Y Dial Driv*. | EJECT 


$55.00 

55.00 

55.00 

55.00 


A 120-CYCLE SOURCE FOR ELECTROLYTIC 
CAPACITOR TESTING WITH THE CAPACI¬ 
TANCE TEST BRIDGE 


In most applications of electrolytic 
capacitors, a significant 120-cycle ripple 
component is sui^erimposed on the ap¬ 
plied unidirectional voltage. For this 
reason it has I)ecome widely accepted 


standard practice to test such capaci¬ 
tors at that frequency rather than at 
the more readily available GO cycles. To 
meet this requirement, a modification 
of the 60-cycle Typk 161 1-A Capaci- 


Figur* 1. Vi«w of th« Capocifanc* T«sf Bridg* (UH) with 120-cycU otcillator (canter) and Unit Variable 
Power Supply (right) for furnishing the d-c polorizing voltage. 
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tance Test Bridge has been av’ailable 
for some tinie.^ 'fhe modification as 
shown ill the schematic diagram (Figure 
2), consists primarily of the addition of 
terminals for connection of an external 
generator and of providing r20-cyclo 
tuning for the internal detector. Switch¬ 
ing is provided so that either the 
standard circuit or the special (‘on- 
tiguration can be used. 

Because the input impedance to the 
bridge varies between 1 ohm and 1000 
ohms, most available audio o.scillators 
are not capable of delivering enough 
voltage directly to the bridge over it.s 
entire range for adequate sensitivity of 
balance. A multiwinding impedance¬ 
matching transformer is frequently re¬ 
quired to deliver adequate energ>' to the 
bridge, particularly for the 1000 multi¬ 
plier setting, and, in any event, a trans¬ 
former i.s required to isolate the a-c 
source from the d-c polarizing voltage. 

A recent modification of the Type 
1214-A Unit Oscillator, the Type 
1214-AS2 120-cyclc Oscillator, has a 
power output approaidiing tlie maxi¬ 
mum that the bridge arms mW with¬ 
stand. This inexpensive oscillator pro¬ 
vides the 120-cycle source, the im¬ 
pedance matching, and the isolation. 
An output transformer is provided, 
tapped to provide optimum match to 
the bridge for each of the four ap¬ 
plicable multipliers. A panel switch 
selects the proper tap, and the engrav¬ 
ing corresponds to the multiplier mark¬ 
ings of the bridge, Xl, XlO, XI00, and 
XIOOO. 

Other Frequencies 

For the measurement of electrolytic 

“ Eleotn>lyf io ( 'up»citor TraiiuK ut 120 Cyrlca“, OtiAKrol 
ffadio ErptrivuirUnr, Veil. 2S, No. fi, November. 1953. p. 8. 



Figure 2. Elemenlary schematic of the bridge. 


capacitors over a range of low audio 
frequencies, it is convenient to make 
use of the impedance-matching tran.s- 
forrner and switching provided in the 
new oscillator. Accordingly, a jack is 
provided on the panel of the oscillator 
by means of which an external source 
can be connected. 

The bridge circuit is designed for 
optimum .sensitivity at 00 cycles, and 
substantially the .same performance is 
obtained at 120 cycles. .Vs the mea.sur- 
ing frequency is raisetl, however, the 
bridge sensitivity factor decrea.ses and 
above about 400 cycles is inversely pro- 
lional to frequency. Figure 3 shows I he 
variation of the bridge sensitivity fac¬ 
tor- *S for the dilTerent .settings of the 
C.VPAC'ITANCE dial. The .sensitivity 
factor is independent of multiplier 
setting, but the voltage applied to the 
bridge varies with ratio arm setting, as 

Z.i 

* Defined S * —— d. where d »fi the preeisiuii of 
settiiiir of the renriive hulanee 
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.shown in the following table. 


.4 pprox. 1 'fiitage (rm«) 


Applied to liridge 

X I 

IS 

X 10 

0 

X too 

2 

X 1000 

0.0 


The nppe^r frequenry for •'satis¬ 
factory operation is thus a function not 
only of available detector sensitivity 
and appliwi voltage l)Ut also of the 
magnitude of the capacitance being 
measured and of the accuracy c)f meas¬ 
urement desired. With the internal de¬ 
tector, measurements can be made at I 
kilocycle on even the highest multiplier 
with a resolution of about 1%. If higher 
resolution is desired, a more sensitive 
detector (‘an l>e connected externally to 
the external-filter jack of the bridge. 
For best results the external detector 
should have a 20-db discrimination to 
harimmics and noise. 

Dissipation Factor 

'Phe dissipation factor range of the 
bridge is directly proportional to fre- 
(|uency. At (iO c^tIcs the range is O.G 
(fi()%), at 120 cycles 1.2 ( 1207 o) and at 
too cycles 4.0 (400%). This variation is 
compatible with the normal tendency 
of high-value electrolytic capacitors to 
show di.ssipation factors rising with fre¬ 
quency as a re.sult of fixed .m'ries re- 
M.stance. 

The elTective accuracy of di.ssipation 
factor measurement decrea.se.s at rhtt 
high fre(|uencies. In additii^n to the 
problem of residual pluise-anglc errors 
within the bridge, the problem of mak¬ 
ing a sati.sfactorily low re.sistance con- 
iMH'tion to the (capacitor under m(*asure- 
inent is a serums one. For example, at 

Figure 3. Variation of bridge sensitivity with 
frequency for different settings of the CAPA« 
CITANCE dial. 


10,000 /if and 1000 cycles a serif's re¬ 
sistance of O.tKll ohm in lead or connec¬ 
tion produces a dissipation factor of O.ti 
(60%). For such an extreme case tiu* 
limitation on accuracy is external to the 
bridge; for le.ss extreme (combinations of 
frequency and capacitance the accuracy 
of dis.sipation factor i.s ^2% of dial 
r(*ading =^.0005 (//60). 

Applied Voltage 

The a-c voltage applied lo the capaci¬ 
tor under test is always somewhat htwer 
than the voltage applied to the bridge, 
.shown in the table above, since the 
ratio arm is in series with the unknown. 
The d-c polarizing voltage should nor¬ 
mally be greater than tin* peak value of 
a-c test voltage. The voltage.s applied 
by the Tvpk I214-.\S2 (Oscillators are 
safely below ordinary voltage ratings 
for any given range. If, however, rt*- 
dmred test voltage is desired for capaci¬ 
tors of ver>' low d-c rating or for any 
other reason, an adju.stable resistor may 
be connected (in series or .shunt) bt'- 
tween the oscillator and the bridge to 
.set to an arbitrarily .specified level. 

- I. Cl. Fvn.hton 
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SPECIFICATIONS FOR TYPE 1214-AS2 UNIT OSCILLATOR 


Frequency: 121) cycles f,. 

Output Impudofic*: Four im|K‘4lutircs to nmtch 
the iim>otlAnc<' of the Typk Ui 1I-AS2 Cjij>aci- 
Utnce TchI Bridge at four multiplier |M) 8 ition 8 . 
Output: Al leant 200 milliwatts into matehinl 
load. 

Centrolt: Output im})edance switch and power 
switch. 

OiBtortion: 1j4.‘s8 than 3 % into a matched load. 
Turminols: The output terminals are jack-top 
binding posts with standard * 4 -inch sjiating; a 
ground terminal is provid<Kl, adjacent to one of 
the output terminals. Jack is providetl for con- 
iiectiDg external <j»ilhitor. 

Pow«r Supply: Fnlike mo.sl instruments of the 


liiit line, tht* power .*«upply is built into the 
instrument, 115 volLs, HMKl vycles; |aiwer con¬ 
sumption is alaiut 16 w;atts. 

Accuttorius Suppliud: Span* fuses; the {Kiwer 
cord is integral with the unit. 

Tub#! One 117N7-GT, which is supplied with 
the instrument. 

Mounting: Aluminum |>anel and sides hnishiMl in 
black-crackle lactiuer. Aluminum dust cover 
finished in clear lacf|uer. Ib*lay-ruck adiiptor 
panel available. 

Dimnntions: (Height) X (width) 5 x (depth) 
6*4 inches, over-all, not including ]K»wer-line 
c*ofinector coni. 

Not Weight: 4 * ^ pounds. 


SPECIFICATIONS FOR TYPE 1611-AS2 CAPACITANCE TEST BRIDGE 


Copocitonco Ronget t) to 1 ),(N)t) at lit) cycles. 
1 pf to 11,000 pf at 120 cycles or other external 
fre<|uency. 

Ditsipation-Foctor Rang*: 0 to 60^< Ut 60 cycles. 
Ibtfige pro()ortional to fre<jiiency. (0 to 120 *^ at 
I2<.) cycles.) Dial readings must be multiplied 

by the ratio ^ for fn»quenries other than 60 
cycles. 

Accuracy: Caitacitaiiet' dtl^’r. dissipation fac¬ 
tor ±:(2% of dial reading -f0.05'v x-j^ dissipa¬ 
tion factor). 

Detector Filter; Tuned to 60 or 120 e>'cle«. se¬ 
lected by switch. Jack provided for use of an 
external filter for other frequencies. 

External Generator: Ucquired for frequencies 
other than 60 cycles. 'I’yrK 1214-AS2 (.Mcillatur 
describtKl below' is recornmendetl for 120 -i’ycle 
rneasurc'mcnU. 

Polorixing Voltage: Terminals are providcfl for 


connecting an external d-c |H>larizing voltj^*. 
1 'he ma.\tmum voltage that should be im- 
pressiNj i.« 560 volts. 

One of the terminals is gnjundetJ so that any 
a-<’ oi)erated ja^wer supply with grounded out- 
j>ut can lx* used. The terminal capacilamjes of 
the power siippl}' do not affect the brirlge 
circuit. 

Power Supply Voltage: HL5 to 12.5 ^QT 210 to 250) 
volts, 60 cycles. Power Input: 15 watts. 
Accessories Supplied: Tyi'K CAP-35 Pow’cr 
(.^ord and span* fuses. 

Mounting: Portable carrying caw of hupcagt*- 
t>'pc construction. Case is completely shiehled 
to insure freedom from eU*ctrostatic pickup. 
Tub# Complomont: (Jne each 6X.5-GT/G, oSJ7, 
and 6U5. 

Net Weight: 30*/t| pounds. 

Dimensions: (Width) 14*2 ^ (depth) 16 x 
(height) 10 in<’hes. over-all, including cover and 
handles. 


Type f'ofie Worti Trite 

1214-AS2 I Unit Oscillator (including power supply).. I ABBOT | $95.00 

1611-AS2 I Copocitonce Test Bridge. I FAVOR I $545.00 
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